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RgCEIVED 

CENTRAL PAX CENTER 

REMARKS JUL 24 2006 

Claims 1 -59 are pending in the present appltcatioa As an initial matter, 

AppHcants would like to thank the Ex^i«er for allowing claims 8-51 and 56-59. 

Claims 2.3,7,53,and55 arc obje<^ to asbeing dependent uponarejected base 

claim, but wouldbe allowable if revmttenmiodependentforminclM^^ 
lin^itationsofthebaseclaixnandanyinterveningclah^^^ There is also a discrepancy in 
the Office ActionregardingClaimslT^lS, and 20. In the Office Action Summ^^ 

Office Action states that these claims have been allowed (No. 5). Howev«, on Page 4 of 
the Office Action, under Allowable Sul^ect Matter, the Office Action states that '-^^^^ 

2, 3. 7, 17, 18, 20, 53, and 55 aie objected to as being dependent upon arejected base 
claims, but would be allowable if rewritten in independent form including all of the 
Unutationsofthe base claimand any intervemng claims;' Given^^ 
20 are all dependent upon Claim 16, ^chhas been allowedCOffice Action Summary 

No. 5), AppUcants have treated these claims as being allowed. If this is in error. 
Applicants respectfully request clarification on this issue. 

Claims 1, 4-6, 52, and 54 have been rejected under 35 U.S.C § 102(b) as 
assertedly being anticipated byU,S.Pal«nt No. 6,069.400 to Kim»raetal.(h^ 

"Klmuta"). Applicants lespectfhlly traverse this rejection. 

aaim 1 recites a method of manufacturing an inter-level dielectric (ILD) that 
comprises fonning an etch-stop layer and three low-dielectric constant mate^^ 

Examples of these low-dielectric constant materials given in the Application all have a 
dielectric constant below3.3 (Application, Para. 0024). and generally.anymat^ 
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a dielectric constant bejow that of thermal silicon dioxide (approximately 3.9) is 
considered to be a low^clectric constant material (Wolf, Stanley and Richa«i Tauber, 
Silicon Proces.in,for tHe VLSI Era, Volume 4, p. 639 (Uttice Press, 2002), included in 
Appendix A). HoM^er, the layers as disclosed in Kimma are all non low-k value 
dielectrics. Specifically, two of the interlevel dielectric films disclosed in Kimura are 
TCOS oxide layers, which form a layer of SiO^. SiOa has a k-value of approximately 3.9- 
4.5, and is not considered to be a low^iielectric constant material. (See Silicon 
Processing, p, 639 in Appendix A). Because Claim 1 expUcitly recites low-dielectric 
constant materials, and Kimum only discloses using high-k value dielectrics. Kimura 
cannot anticipate Claim 1. Accordingly. Applicants respectfiiUy request that this 

lejection be withdrawn- 

Claim 52 also expUcitly recites that the materials to be used are low-dielectric 
constant materials. As discussed above, Kimura discloses using TEOS oxide for at least 
two of the layers in its product TEOS oxide forms a layer of SiOz. which has a dielectric 
constant of approximately 4.0. This is not generally considoed to be low-dielectric 
constant material. Accotdingly, because the final products have different materials, 
Kimura does not anticipate Claim 52, and Applicants lespectfiilly request that the 
rejection to ihis claim be withdrawn. 
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In view of the above. Applicants tespectfuUy submit that this response complies 
with37CF.R.§ 1.U6. AppUcantsltohers«bmitfliatcl«msl-59^inconditionfor 
allowance. No new matter has been added by this amendment If the Examiner should 
have any questions, please contact Applicants' agent at the number listed below. No fee 
is believed due in comiection with this filing. However, in Ihe event that there are any 
fees due, please charge the same, or credit any overpayment, to Deposit Account No. 
50-1065. 

Respectfully submitted. 



,Tn )v24.2006 



Briao A. Mair 
Reg. No. 58,233 
Agent for Applicants 



SLATER & MATSIL, L.L.P. 
17950 Preston Rd., Suite 1000 
Dallas, TX 75252 
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APPENDIXA 

0tiapter14 
LQW-ilr DIELEGTIIICS 

For ttie purposes of IC microelectronic appUcations, dielectrics are categorized 
into two classes: 1) low-k dielectrics rad; 2) high-k dielectrics, Hiose having a 
dielectric-constant Jfc lower thaa that of thermal silicon dioxide (i.c., k < 3.9) are 
classified as hwk dielectrics, while tbose having n value higher than that of 
silicon nitride (i > 7), are classified as high-k dielectrics. Note that the roinimuin 
value of J< is 1.0 for ak. In tibas chapter low-* dielectrics are discussed, and in 
Chap. 4 hi^-ifc didectrics aie oovexcd. 

14.1 INTRODUCTION TO UlW"A^Dl£LEirmill»i 

Low-A didectric films ate important in advanced IC appUcations because their 
use can significantly improve circuit pcrfonnance characteristics, primarily with 
respect to interconnect delay. As detailed in Caiap. 12, interconnect delay can be 
reduced not only by decreasing R of the conductor structures in ICs, but also by 
decreasing C of the dielectric layers (Fig. 14-1). Thfc value of C, in win, can be 
reduced by using dielectric materials with smaller permittivity values (Le.. Icw-k 
dielectric materials)} As semiconductor device geometries shrink below 0,25- 
^m, the paiasidc c^ioitaace in the intermetal-dielectriG between metal lines 
• becomes more and more inqjoftaot. in terms of the KC-delay in switching. 

The primary dierectrio film material for intwconnects has be«J SiOj. The 
chdoe of SiO^ was based on its good dielectric and mechanical strength, as well 
• as its ease of processing. However. SiOz has a dielectric-constant ranging from k 
a 3.9 to 4,5, depending on the method of its formation. This value is too high to 
be applicable in devices below about 0.18-^. TbsS. is. as indicated in Rg. 14-1 
only by using Cu as a conductor together with a low-ft dielectric as the insulator, 
can the suffidenUy-low values of RC-delay reqpired for deep-submicron ICs be 
obtained. Tbns, feere haS been a push to integrate new dielectric materials wifli k- 
vahies smaller than ibaX of SiOj into IC fabrication. It should be pointed out that 
it has become apparent that the tacitly-hoped-for dielectric widi * -1 is not 
teiJiMble, and thai some of the qualities of SiO^ wUl also no longer be attainable 
in actual low-* dielectrics. Evaluations of various didectric materials for low-* 
; thin-film applications will provide the empirical data needed to detennine the 
. ^tpde-off limits of Jl-value versus mechanical pwfbnnance. 

639 
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